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ABSTRACT

Surface runoff from the abandoned Cascade Pole Company wood treatment plant in Olympia,
Washington, was analyzed for EPA priority pollutant organics, metals (Arsenic, Copper, Zinc),
polychlorinated dibenzodioxins (CDDs) and dibenzofurans (CDFs). In addition, runoff samples
were subjected to bioassays with Daphnia pulex and Salmonella bacteria (Ames Test).

Results of these analyses indicate that copper in all discharges and pentachlorophenol
concentrations in two of the discharges exceeded EPA criteria for the protection of saltwater
aquatic life. Concentrations of most other contaminants were generally low. A high potential
exists that CDDs and CDFs could be accumulating in marine sediments and organisms adjacent
to the site. Bioassay results indicate that surface runoff was non-toxic to Daphnia pulex and
non-mutagenic as measured by the Ames Test. Runoff calculations suggest that as much as
85-90% of precipitation at the site infiltrates.



INTRODUCTION

The Cascade Pole Company (CPC) site is located one mile north of downtown Olympia on a
small peninsula that extends into lower Budd Inlet in southern Puget Sound (see Figure 1). The
property, which is owned by the Port of Olympia, has been the site of wood preserving
operations since 1939. Utility poles were preserved with creosote until 1957 when CPC began
leasing the site and operating the treatment facility until 1986, using creasote and pentachloro-
phenol (PCP) in aromatic oil for preservatives (Coots, 1989).

Currently the facility has been demolished and the site is undergoing remediation. Substantial
creosote and PCP contamination of ground water at the CPC site was first documented in 1983
(AGI, 1984). Subsequent investigations by the Washington State Department of Ecology
(Ecology), the Port of Olympia, and CPC have also identified contaminants of concern in a
variety of media both on and adjacent to the site. As a result of these investigations, Ecology,
the Port of Olympia, and CPC have entered into a consent decree under the Model Toxics
Control Act to facilitate remedial action at the site (Ecology, et al., 1990).

During negotiations for the consent decree, Ecology determined that a stormwater investigation
of surface water discharges from the CPC site during the 1989-1990 wet season would help
expedite remediation at the site. Ecology’s Toxics Cleanup Program (TCP), therefore, requested
the Toxics Investigations and Ground Water Monitoring Section to conduct a stormwater
characterization study with the following objectives:

® Determine if surface water discharges from the CPC site contribute to off-site migration
of contaminants.

® If detected, estimate contaminant loadings leaving the site and potential impacts on the
receiving environment,

The information generated from this study will be used to determine the necessity for interim
stormwater control measures at the site and assist in design of subsequent remediation/feasibility
studies being conducted by the principal responsible parties. In addition, data from the current
study was used to estimate infiltration at the site.

METHODS

Sample Collection - To characterize surface water discharges at the CPC site, two rounds of
sampling were conducted--the first occurred on March 9 and the second April 25, 1990.
Locations of all discharges sampled during this study are shown in Figure 1. In addition,
detailed descriptions of their locations are listed in Appendix Al.

Sampling events were timed to occur during a low tide period following sufficient rainfall to
produce overland flow at the site. Daily rainfall totals for the period of March 1 - May 24,
1990, at the CPC site are shown in Figure 2. On-site meteorological data was collected with
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a Unidata Model No. 6505D weather station and Model No. 6003A data logger in conjunction
with a Sierra Misco Model No. 2500 tipping bucket rain gauge.

All stormwater samples were collected directly from the discharges by grab compositing three
equal aliquots, into appropriate sample containers, over a period of approximately 1-2 hours.
The only exception to this procedure was that overland flow at CPW-2 was channelized into a
6-inch diameter stainless steel pipe prior to being sampled. Sample containers and preservatives
used in this study are summarized in Appendix A2. Aliquots for dissolved metals determinations
were filtered in the field through 0.4 um polycarbonate membrane (Nucleopore) filters using an
all glass and teflon vacuum filtration system. Ecology chain-of-custody procedures were
followed for all sampling events (Huntamer, 1986). Copies of the chain-of-custody forms are
included in Appendix A3.

Analysis and Quality Assurance - The chemical analyses, analytical methods, and laboratories
used in this study are listed in Table 1. Target analytes and associated detection limits are
summarized in Appendix Bl. Accuracy and precision of the data set was assessed by analysis
of transport, transfer, filter and method blanks, internal standards, surrogate spikes, duplicate
matrix spikes, duplicate field samples, and standard reference materials (SRM). Volatiles,
semivolatiles, and herbicides data were reviewed by Dickey Huntamer of the Ecology/EPA
Manchester Laboratory. Polychlorinated dibenzodioxin (CDD) and dibenzofuran (CDF) results
were reviewed by William Luksemburg of Alta Analytical Laboratories, El Dorado Hills,
California. Blank results for metals and organics, matrix spike results for metals, and the
organics data reviews are included in Appendix B.

Results of analysis of SRMs for metals are shown in Table 2. Chromium, copper, and zinc
results were in good agreement with certified values (+/- 6% of certified range) in SRM 1643B,
indicating the analysis was accurate. Arsenic values are not certified in SRM 1643B. However,
matrix spike recoveries for arsenic (97-102%, Appendix B4) indicate this analysis was also
accurate. Due to blank contamination, chromium for all collections and dissolved zinc for the
April 25 collection are not reported.

Table 2: Results of Analysis of Certified Reference Material for Water (ug/l).

NBS 1643b
Certified Manchester Result
Element Range 3/9/90 4/25/90
Arsenic (49) 48.0 56.7
Chromium 18.6+/-0.4 17.3 17.3
Copper 21.9+/-0.4 20.3 20.9
Zinc 66+/-2 69.6 67.4

NBS-1643b-Trace Elements in Water, National Bureau of Standards
()= Value is not certified
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With regard to organics analyses, holding times to extraction and analysis, matrix spike
recoveries and precision, surrogate recoveries and blank results were found to be acceptable
(except as noted below) and within prescribed limits of the EPA Contract Laboratory Program
where applicable.

Volatiles - Acetone and methylene chloride, two common contaminants, were detected at low
levels in laboratory blanks. In addition, 1,2,3-trichlorobenzene and naphthalene were also
detected in laboratory blanks. The reported data set was not compromised by this blank
contamination. The two matrix spikes had low surrogate recoveries for three of the four spiking
compounds, ranging from 3-13% below CLP limits. These results are also not expected to alter
the reported data set.

Semivolatiles - Surrogate spike recoveries for D-5 phenol and matrix spike results for
benzo(b)fluoranthene were outside CLP limits for the April sample set.

Herbicides - During analysis of the March, samples the matrix spike solution was inadvertently
left out of Sample No. 108082. Although the matrix spike duplicate was spiked, the spiking
levels of PCP were too low (0.05 ug/L) to distinguish the spike from the PCP already present
in the sample (40 ug/L). A similar situation occurred for the April collection where the original
samples contained approximately 100 times more PCP than the amount of PCP spiked into the
sample. Consequently, laboratory precision data is missing for PCP for both sample collections.
However, as discussed below, precision estimates expressed as relative percent difference (RPD
- range as percent of mean) calculated from blind field duplicates (RPD = 7-30%) suggest that
sampling methods and laboratory analysis were not significant sources of data variability.

Dioxin/Furans - Isotopic abundance ratios were outside acceptable limits in two samples for the
following congeners: ~ Sample No. 108080 (13c-HeptaCDF); and Sample No. 108082
(13C-HexaCDF, 13C-HeptaCDF). Consequently, the reported concentrations have been flagged
as estimates. Results for Sample No. 108088 are not reported due to method blank
contamination. In addition, 2,3,7,8-TetraCDD (TCDD) is not reported and OctaCDD (OCDD)
is qualified in Sample No. 108084 due to method blank contamination.

Precision estimates calculated from detected compounds in blind field duplicates were within
RPD = +/- 30% for most target analytes. This suggests that sampling methods and laboratory
analyses were not significant contributors to data variability for most analytes. Slightly lower
precision (RPD = +/- 40%) was achieved for ammonia and total suspended solids (TSS) during
the March collection, which may be a function of the low sample concentrations
(ammonia = 0.02-0.03 ug/L and TSS= 2-3 mg/L). Overall precision (sampling + laboratory)
for CDD/CDF analysis was somewhat poorer than the other organics being approximately
RPD = +/- 70% for most congeners. Again, this is probably a function of the low sample
concentrations.



RESULTS AND DISCUSSION

The results of conventionals, metals and biological analyses of stormwater samples are
summarized in Table 3.

Average flow rates from the site measured during the two sampling periods ranged from 0.9
(CPW-3) to 10.3 (CPW-3) gallons per minute (gpm). In general, surface water discharges at
the CPC site can be characterized as having low suspended solids (2-4 mg/L), specific
conductivities (78-180 umhos/cm), total hardness (34-57 mg/L) and ammonia (0.0lu -
0.07 mg/L) levels; nearly neutral pH (6.7-7.6); and high concentrations of total organic carbon
(8.1-14.7 mg/L). An exception to this general characterization of site runoff was discharge at
CPW-1 which had high conductivities (11000-27200 umhos/cm), total hardness (1100-3600
mg/L), and very high total organic carbon (21.3-21.4 mg/L) concentrations. In addition, pH
was slightly acidic during the April collection. The causes and significance of the unusual
character of the CPW-1 discharge are not fully explained by the available information. Two
possibilities are incomplete flushing of tidal water from the drain prior to sampling and/or the
presence of wood waste debris in the upland drainage basin.

Total recoverable metals concentrations in the discharges were: arsenic (1.0u-5.6 ug/L); copper
(6.3j-24 ug/L); and zinc (5.0u-56 ug/L). The highest concentrations of copper and zinc were
measured in CPW-3 (NPDES discharge). Dissolved metals constituted a substantial portion of
the total recoverable metals present in the discharges.

Toxicity of the discharges was evaluated with the use of two bioassays: Daphnia pulex, which
is an acute freshwater bioassay that measures percent survival of Daphnia after 48 hours of
exposure to the sample; and the Ames Test which is a chronic assay that evaluates the mutagenic
potential of the sample using Salmonella bacteria. Results of the Daphnia bioassay indicate that
the discharges were essentially non-toxic to Daphnia with the exception of CPW-1 which had
85% mortality. It was later discovered that the salinity of CPW-1 was 5 0/00 (0/00 - parts per
thousand), considerably higher than might ordinarily be expected in a stormwater runoff sample.
Consequently, a control was prepared to reflect the salinity of the sample. Forty-seven percent
mortality was measured in the salinity control at the end of 48 hours. CPW-1 was retested on
April 25, again using salinity controls that matched the sample. One-hundred percent mortality
was obtained in both the sample and salinity controls. These data indicate that much of the
toxicity observed for CPW-1 can be attributed to salinity effects. All discharges exhibited a
negative response for mutagenic activity as measured by the Ames Test.

The results of volatile and semivolatile organics analyses of CPC stormwater samples are
summarized in Table 4. Tentatively identified compounds are shown in Appendix C.

In general, concentrations of volatile and semivolatile organics were low in stormwater runoff
from the site during both collection periods. Six target volatile compounds, primarily alkyl-
substituted benzenes, were detected in CPW-3 (NPDES discharge). An additional twenty-three
volatile organics were tentatively identified in this discharge. Alkyl-substituted benzenes, and
indenes represented the bulk of the tentatively identified volatiles compounds (Appendix
Table C1).
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Table 4: Summary of Organics Analyses of Cascade Pole Stormwater Samples Collected by Ecology March-April, 1990 (ug/l),

Station CPW-1 CcPwW-2 CPW-3

Sampie No. 108080 17-8091 10-8082 17-8093 10-8084 10-8090 178095 17-8097
Date 3/9/90 472590 3/9/90 4125190 3/9/90 3/9/90 4/25/90 4/25/90
Time 1035-1255 0935-1115 | 1135-1330 0920-1030 | 11151305 Dup. 0950-1100 Dup.
Volatile Organics
1,2, 4-trimethylbenzene - 1u - 1u - - 2.0 2.0
1,3,5-trimethylenzene - tu - 1u - - 0.9j 0.8j
lsopropylbenzene - 1u - 1u - - 0.2§ 0.2
Ethylbenzene - 1u - tu - - 0.3j 0.3j
Sec—butylbenzene - 1u - Tu - - 1u 0.07}
Total xylenes - 1u - fu - - 0.8j 0.8j
Semivolatile Organics
Acenaphthene 0.1j 0.1j 1.0u 0.3u 8.0 8.0 3.0 30
Acenaphthylene 0.8u 0.01j 1.0u 0.1j 0.4j 0.5j 1.0 1.0
Naphthalene 0.8u 0.07j 1.0u 0.3y 0.8u 0.8u 0.2u 0.2u
Flourene 0.8u 0.03j 1.0u 0.3u 20 1.0 0.2u 0.2u
Anthracene 0.08j 0.08j 0.4j 1.0 1.0 0.9 2.0 20
Phenanthrene 0.68u 0.02j 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
Sum LPAH 0.2 0.3} 0.4j 1.1} 12§ 10j 6.0 6.0
Flouranthene 0.8u 0.06} 1.0u 0.3u 4.0 5.0 1.0 2.0
Benzo {a) anthracene 0.8u 0.2u 1.0u 0.2j 0.5j 0.7} 0.6 a5
Pyrene 0.8u 0.07j 1.0u 0.2§ 4.0 40 0.9 1.0
Chrysene 0.8u 0.2u 1.0u 0.2§ 0.7j 0.9 0.4 0.5
Benzo (b) flouranthene 0.8u 0.2u 0.3j 0.3u 0.8j 0.9 0.6 0.7
Benzo (k) fluoranthene 0.8u 0.2u 1.0u 0.3u 0.8u 0.8u 0.5 0.6
Benzo (a) pyrene 0.8u 0.2u 1.0u 0.3u 0.8u 0.8u 0.4 0.2u
Sum HPAH 0.1j 0.3} 0.6} 10§ 12} 4.4 53
Dibenzofuran 0.8u 0.03j 1.0u 0.3u 3.0 20 03 0.4
Carbazole 0.8u 0.2u 1.0u 0.3u 0.4f 0.8u 0.2u 0.2u
Bis{2-ethylhexyl)phthalate 5.0u 0.4u 1.0u 3.0b 0.8u 0.8u 0.2u 1.0u
1-methyinaphthalene 0.8u 0.04j 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
2-methyinaphthalene 0.8u 0.01} 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
2-methylphenol 0.8u 0.02j 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
4-methylphenol 0.8u 0.03j 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
2,4-dimethylpheno! 0.8u 0.04j 1.0u 0.3u 0.8u 0.8u 0.2u 0.2u
Pentachiorophenol 4u m m m m m m m
Herbicides
Pentachlorophenol 02 0.1 40 12 49 38 52 56
2,3,4, 5-tetrachlorophenol 0.05 0.03 1.2 0.7 38 3z 35 3.1
~=Not analyzed n=Presumptive evidence of material
u=Not detected at detection limit shown b=Aiso detected in blank at low levels relative to sample (see appendix B3)
j=Estimated concentration m=Detected and confirmed by GC/MS but not quantified



Concentrations of target semivolatile organics (primarily polynuclear aromatic hydrocarbons
(PAH)) were typically less than 1 ug/L in most discharges with the exception of CPW-3. Total
LPAH and HPAH concentrations in CPW-3 ranged from 6.0-12j ug/L and 4.4-12j ug/L
respectively. Similar concentrations of LPAH (2j ug/L) and HPAH (8j ug/L) were measured
in the NPDES outfall in 1985 when the plant was operational (Johnson, 1985).

Forty-one semivolatile organics were also tentatively identified in the discharges sampled.
Again, as was the case for volatiles, most were detected in the NPDES outfall. The majority
of tentatively identified semivolatile compounds (Appendix Table C1) were alkyl-substituted
benzenes and naphthalenes, and indenes.

Two chlorophenols, PCP and 2,3,4,5-tetrachlorophenol, were present at detectable levels in all
the discharges sampled. Concentrations ranged from 0.1-56 ug/L for PCP and 0.03-3.8 ug/L
for 2,3,4,5-tetrachlorophenol. The highest concentrations for both compounds were measured
in discharge CPW-3 (NPDES outfall). For comparison, PCP was detected at 1700 ug/L in the
NPDES outfall when the plant was operational (Johnson, 1985).

Results of CDD and CDF analysis of stormwater samples from the CPC site are shown in
Table 5. Concentrations are reported in units of ng/L (parts per trillion). Detectable levels of
at least two or more CDD and CDF congeners were present in all samples analyzed. The most
acutely toxic form, TCDD, was not detected in any of the discharges sampled. Only a trace
amount (0.008 ng/L) of 2,3,7,8-TetraCDF (TCDF) was measured in one sample of a duplicate
set from the NPDES outfall. Concentrations of other CDD and CDF congeners (penta - octa)
were typically less than 1 ng/L, except for HeptaCDD 0.34-17.2 ng/L, OCDD 4.5-248 ng/L and
OctaCDF (OCDF) 0.1u-7.2 ng/L.

Significant sources of dioxins and furans in the environment include: the use of PCP as a wood
preservative; municipal incinerators; and pulp and paper mills which use chlorine in the
bleaching process (Boddington, et al., 1990). All of these sources produce complex mixtures
which contain both CDDs and CDFs as impurities. PCP typically contains a mixture of hexa,
hepta and octaCDDs and CDFs (Boddington, et al., 1990). The predominant congeners
identified in stormwater runoff from the CPC site were hexa, hepta, and octa CDD and CDF.
The simultaneous detection of PCP and the characteristic suite of CDD and CDF congeners in
CPC runoff is compelling evidence that the source of these contaminants is related to the
historical use of PCP as a wood preservative at the site.

Pollutant loadings for selected chemicals detected in surface water discharges from the CPC site
are summarized in Table 6. Pollutant loadings measured during the present study were low,
generally 2-3 grams/day or less for most chemicals. Loadings for individual discharges were
similar during both the March and April sampling events. Calculated total loadings (in
grams/day) from the site averaged over the two collection periods were as follows: arsenic
(0.1 g/d); copper (1 g/d); zinc (3 g/d); LPAH (0.4 g/d); HPAH (0.4 g/d); and PCP (2 g/d).
In most instances greater than or equal to 70 percent of the total pollutant loadings measured can
be attributed to CPW-3 (NPDES outfall).

10



Table 5: Results of Chlorinated Dioxins and Furans Analysis of Cascade Pole Stormwater Samples
Collected by Ecology March 9, 1990 (ng/l).

Station CPW-1 CPW-2 CPW-3
Sample No. 10-8080 10-8082 10-8084 10-8090
Time 1035~1255 1135-1330 1115-1305 Dup

TEF Chlorinated Dioxins
1 2378-TCDD 0.01u 0.01u - 0.005u
0.5 12378-PeCDD 0.01u 0.04 0.02 0.02e
0.1 123478-HxCDD 0.008u 0.08 0.09 0.04
0.1 123678-HxCDD 0.01u 0.46 0.45 0.38
0.1 123789-HxCDD 0.01u 0.18 0.24 0.11
0.01 1234678-HpCDD 0.34 17.2 10.8 13.8
0.001 OCcDD 4.5 248 111~ 196
Total Dioxins= 4.8 270 120 210e
Chilorinated Furans

0.1 2378-TCDF 0.008u 0.01u 0.008 0.005u
0.05 12378-PeCDF 0.008u 0.01u 0.02e 0.01e
23478~-PeCDF 0.01u 0.01u 0.03 0.01e
0.1 123478-HxCDF 0.005u 0.03e 0.08 0.04
0.1 123678-HxCDF 0.005u 0.03e 0.04 0.02
0.1 234678-HxCDF 0.008u 0.05j 0.05 0.04
0.1 123789-HxCDF 0.01u 0.02uj 0.003u 0.02
0.01 1234678-HpCDF 0.03j 0.89j 0.83 0.75
0.01 1234789-HpCDF 0.02uj 0.03u;j 0.09 0.03
0.001 OCDF 0.1u 5.5 3.8 7.2
Total Furans= 0.0003j 6.5¢e 4.9e 8.1e
Total TEQs= 0.01j 0.5e 0.4e 0.4e

u=Not detected at detection limit shown
e=Estimated maximum possible concentration

j=Estimated concentration

-=Not reported due to blank contamination

TEF=Toxicity equivalency factor (Barnes et al, 1989)
TEQs=Toxicity equivalents, estimated toxicity relative to 2,3,7,8-TCDD
*=Also detected in blank at low levels relative to sample

11
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Table 7 compares concentrations of selected chemicals detected in stormwater discharges from
the CPC site to EPA criteria for protection of saltwater aquatic life (EPA, 1986). In general,
these data indicate that copper in all discharges and PCP concentrations in CPW-2 and CPW-3
exceeded EPA criteria for the protection of saltwater aquatic life. It is anticipated that during
high tide periods, adequate dilution (approximately 2-8 times) would be available to reduce
copper and PCP concentrations in the receiving environment to acceptable levels. However,
during low tide periods, intertidal organisms would be exposed to full strength runoff which
could produce adverse biological impacts.

Presently, numerical criteria to assess CDD and CDF contamination only exist for TCDD.
However, EPA has recommended an interim procedure for estimating risks associated with
exposure to mixtures of CDD and CDFs (Bellin and Barnes, 1986). Toxicity equivalency factors
(TEFs) are used to convert concentrations of individual CDD and CDF congeners to equivalent
concentrations of TCDD. Each of the congener concentrations is multiplied by the appropriate
TEF and results summed to give toxicity equivalents (TEQs). Table 5 contains a listing of the
most recent TEFs adopted by EPA (Barnes ef al., 1989) and shows the resulting TEQs for the
CPC runoff samples. It should be noted that EPA cautions that the TEF approach is interim,
needs additional data, and should ultimately be replaced with a more direct biological assay.
Based on the TEQ approach, runoff samples from the CPC site have an estimated toxicity
potential of 0.01 to 0.4 ng/L.

The data presented here, in conjunction with the fact that the major sinks for CDDs and CDFs
in the aquatic environment are sediments and biota (Palmer er al., 1988), indicates that
additional congener-specific testing should be performed for CDDs and CDFs in marine
sediments and organisms adjacent to the CPC site. In addition, biological sampling should focus
on organisms (possibly crustacea) that have a high potential to accumulate these compounds,
based on a review of previous sampling efforts in Puget Sound and coastal regions of
Washington (Albright, 1990).

To evaluate the degree to which rainfall results in surface runoff or by way of infiltration
recharges ground water below the site, discharge flows measured during the two sampling events
were compared to the total rate of precipitation to the site during these events. Total
precipitation input rates were calculated using on-site precipitation data for the 24-hour period
preceding the start of sampling and drainage basin area for the site obtained from the CPC site
plan map submitted as part of their shoreline substantial development permit application (AGI,
1990). The following formula was then applied to the data:

— ¢ _R
[=(1-$)100

where I = Infiltration as a percent of total precipitation (%)
R = Total site surface runoff averaged over the sampling period (MGD)
P = Precipitation input rate to site (MGD)

Results of these calculations indicate that surface runoff from the site measured on March 9 and
April 25, 1990, accounted for approximately 10% and 15%, respectively, of the total precipi-

13
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tation input to the drainage basin. Ignoring evaporation (which during the sampling periods
would have been inconsequential) this results in a calculated infiltration rate of 85-90%. This
is in good agreement with the total infiltration estimate of 85% reported for the site during wet
weather (October to April) by Applied Geotechnology (AGI, 1986). The relatively low ratio of
runoff to precipitation is largely due to the flat topography of the site coupled with moderately
permeable soils.

SUMMARY

The major findings of this study can be summarized as follows:

Copper in all discharges (6.3j-24 ug/L) and pentachlorophenol in CPW-2 (12-40 ug/L)
and CPW-3 (36-56 ug/L) exceeded EPA criteria levels considered protective of marine
life. Concentrations of most other target chemicals (metals and organics) were generally
low in the discharges tested.

Results of dioxin and furan analyses indicate that there is a substantial potential that these
compounds are accumulating in marine sediments and organisms near the site.

Bioassays indicate surface water from the site was non-toxic to Daphnia pulex and non-
mutagenic as measured by the Ames Test.

The NPDES outfall accounted for greater than or equal to 70% of the pollutant loadings
in surface runoff from the site during the present study.

Runoff calculations suggest that approximately 85-90% of precipitation at the site
infiltrates.
RECOMMENDATIONS

Eliminate the discharge of untreated stormwater from the NPDES outfall and overland
flow in the vicinity of CPW-2.

Conduct congener specific dioxin and furan sampling of marine sediments and organisms
in the nearshore receiving environment around the CPC site. Biological sampling should
target organisms (possibly crustacea) that have a high potential to accumulate these
compounds.

Investigate the importance of infiltrating precipitation as a mechanism for off-site
migration of contaminants.
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Appendix A3: Chain-of-Custody Tracking Forms for Cascade Pole Stormwater
Investigations.

Report No. 1 = March Sampling

Report No. 2 = April Sampling



L/

a3HIND3Y SISATVNY 2 vivdad 3TdNVS

L olf22/79)  Losv)/

/ .&J\ .ltog@u@

YN 1 JQF\.F\WQ ) /w,\.u Eooou,_.uma pioi Kdogy ooty 10900 4do uomioar 1812 A%Y S11-0¥0 £33
TTIST F07 ] . LT TR e
PTTC) - yoons 27 A 4o NN\R\S E A R S PR A P A e > % ajeq
B~ - v T ] Q Japloday
=7 777
SIUBLILOD sjeeg jo ‘a’riees UN | iH Bg TON T A :Ag peajecsey g Eﬁ_:ac__oz
uoppuod piodey Apoisn) jO uiBy)D
]
NNN A I y SRR SINEIA B2 9l cl-ap A 4YUE
FhaA ’ T eVl R ER] L PR el b
LD - . /| ol 7TBER I (9l T L aoyavils
L b P T A e o LA PERALRRED ARGz EnRENEY N2’
BE T 17 71 R ) i3 . 7 7 i % Iy % W\ % &x\ 5 «M\Q 7 \x.w erxk ~\\ ﬁ\ W\b g ﬂm\, { 1% B 24N \Qvﬂ
IRCIERUEZ2adl P LORYOE
T - L AT TTIETPIE OV (RE OB ) ML 2292497
b I PEICVE 80P (0] Z-mMid|. A RYUEZ
o P O ¢ L In b Vel LA P A M~$MA\U~N%Q&Q\ ,N\,\vvr\ r\\vON‘\S\V
339" TR A RANE 2 M-rMAm LY 1O
bk B r 2P " NEISED) 2t PElol/ ol o)f 1o L EPlolE
BN -, 0vIrTPVIOLSE s | mmsm TiVomodzrzeddo-oo o beg A UN | 4 | ea | oW | A
‘ 2883va T3 Y m3 4~ QW 7082 wzgye o a =
peniessIa L, §58859808 - 5888 mmwmmmmw o5gs 2 s 18 X
sjejoL (730 T 83375 385 0 £55% - wxmmw 2z 22 g1 g
elqessrooey ¥ % & © 3% 8 25> ® o 3 2 %5 £ o 5 |8 ©® HIBWNN NOILYDIZIINAQI | 3w a1va
eoy 55 S s § 8 g8 g s 2 ] I1dWYS NOILYLS
oL e voooe 3 53 JB 8 @ - avl aiaid
1817 2}j108dg i ° :
7 SIVIIN, wayg owebio ABojoig Aiysjwey) fessusn ONITdINVYS
et @.v\ . ) v & 7 T rth [P PINAV .
U T 7T seloN snopuezepopoy eiaissod [] (V7T <] 77 5 S0 77y eweNosfoid
. nssen [ ] Apoisnofjuewiesiojusy ﬂ_ 3pon G&o&
—— jo0




BHUM
Adop Aoreioqel 4

MOLBA
AdoD 8010 109f0kd

wuid
4300 82110 10 D181

o~

1811 Aou S11-0v0 A23

" A
T ST e
—— 19pIoo8y
8 7 s 7 35 P%o&V!UC” v&.;q
Il 72 A e ot e
G 770 .i\r
T B o Al
o s U smbuiiey
SjUBWILOD 8|eeg JO a11ees un | JH  =a 'OW IEYN :Ag peajedey o pey
uopipucd piodey Aposn jO uteyd
Ly T ol or FEEE plrted 4 vl BRRHEIE
‘, W4 _ # ORTIIPITSY mmo D w ’ ’ # mmmumwm%Lﬁmume‘ 4 o z beg dx>> UN | dH | BQ [ O | A
h ~zcocelid 5585 S828535p%528278| © | £ |
o282kcsoz 2200 0v%3383% 853z | 2 |8 | X
ponossid O 25igicgcf|  giil fesfiizs f8Ez <)o |8 o
seioL O 37 833"z 3%¢% 5558 25ggz &z 32 |3 g1g
gz 33 g 233 T os 2 28 o 8 2 181 8| w3ewnn | NowvolduNzal | WL 31va
oIqeian0%el 3 = 8 CHE S 8% g 5 Z 3 J1dNYS NOILLVLS
oL~ 5 I 4 : 2 C av a13id
1577 oj198dS -
S ZEL ‘woyo o1uebio ABojoig AnsiweyQ [eieusn ONITdWVS
e ——————
= — s suwieN/108(0l
S0}ON SNOPIEZEBH/OIXOL €[qIssod 217 S N7osloid

Kpoisnpiuewediojul oapon 109[0id

wssed [ ]

N e Moo =) Y lﬁ&m@m SISATYNV % V1Va 31dWVS




Wx«,hu&?ﬁk/uo [ - (’arﬂL 74 m fi, S ( /Z. g (
Depantne
of Iology ,
» REQUEST FOR Page o
CONTRACT LABORATORY SERVICES
Contract Laboratory N Client & Address: Date | .
(e e ! /)55((41/ 1 g e
Address , ) , Wa. State Dept. of Ecology T2 Enforcement
1‘—\1( [ »‘rvi,‘":s//l’ ((f(‘“ 7‘ {( ¢ P.0O. Box 307 .
N ” Manchester, Wa 98353 S Return to Cllont
¢ oot Naglond  Josse Dispose
T :
';\?én Se;\ln;ple - Project Name and/or Description Quantity P‘{{‘C'; &’)‘;'
| //")—*4 70 \C’:}.II?:()W“(( r ’UHH*H/: /< 3 4 e 4 e T
/
oo o , , : ,
/',/) //)/’v\ g»?.a<".j/(~;7 4 onalys'< bu c/f- IR A
/ . !
/0 - ’/"'/-" ’//7/ ("é‘b(er'/.)( ol e e a Ha ¢l e A
) - : . L ; =7 P P
T : / L [ }( Sd OGS S0 UaDLCLG T ;‘3 puiyny T
I ! e
! , ‘ ; A A N
nhlaiacd Jiem h Ui( o Eadle o - - ’
] 1 7 e .
5{ - 4\\ LA
b(!ué‘ Yptrena 7 30 o ol o
f { EEAN ‘
(‘.('/:;Lv; it esomai \,« STL AN , ERNE /
wh ot (U}Tfu,uf>
‘{)'lrﬂ}m ’I‘km me fiu /"rm//
‘QJ*,C;M U)\r\‘\ e f‘o,v()u) ‘(Ur Loy 'QTC,MC»OL
{ /
‘((\b\lﬂ ({)t’ ”()uJ f‘ol\}ﬂ:)\' STV !
Requested By (Your contact Phone No. ToS 2612
if any questions arlse): Da ({3 Mor 710 rJ (206) 8954738
CHAIN OF cUSTODY *
Relinquished By Received By Yr ; Mo, Day| Hr, Min
‘ - %C" , 1:7:. y &L’——( E N
[hte Pt “ihs i /j - SUERUEENE
Lty
L]

* Signatures on this part of the form pertain'bnly to the custody of these samples and not to the cost of analysis.

ECY 050-11 (Rev. 1/89)




%Et: 020260/< /A)ﬂﬂ ~N - f%) { w oo P /c/ SO
W\lc\h;;?f( A Tr jo lc C/ d(/q/)é Z{
Ak s —
Department o , STVRm g/ﬁ/‘// \ 558@
lﬂ D\Oﬁ Fuans, N /
REQUEST FOR g
| %gj Up. | ~con7. CONTRACT LABORATORY SERVICES
N J2e frias  D10X; W DKo
Contract Laboratory ' Client & Address: Date
TRAVE e LABRADRIZS 7a1< .
Address Wa. State Dept. of Ecology (1 Enforcement
NOol-=r> C : ke P.O. Box 307 urn to Clien
D o M’fh Ded e Manchester, Wa 98353 8 Raturn to Client
ijéfé’ww T a.««g Pq,rk y Ao 7777 % Dispose
';\193_1 Sarr(i);')le Project Name and/or Description Quantity FE’,{}:‘; ggsatl
- e jzﬁ. ot
| [/7- KO50 | W Cucade Pt pagect (Cqu. ity Diox. C4 |owo f;géii?
0O
/0 5082— ‘//’/f/w.s i O0d (o [6) bJakr \GarelC 5. Ve % i
/
/0 - 505 |z //7 prethod 5290, Ml lyze Gt/ Jagple.
[0~ X090 |4, Foh/ TCop /o Akt Ocon Gus
/O”?% 74‘)1[4/ 1L DF /}wmé Pt/ Ocof . (m< qua
ol Cﬁr\(‘ﬁf"(‘\e\fSB
TEDF — —
2 | ey | TF @ L Qs /f’zo‘/[‘céu Cont romtin |90 | S5 Jj?%;
- } )
pt 2,2 7.7 owmecs
S 1D tsepis, (holl atin & ase ngesdve
d&*“\ ‘S‘L}MMO!:&‘;{/ Grd GH ({‘DCA)M&&.‘*“&A e ded
\!/’} DlO(/// \[}\r L L»QM?\KL( ‘AJJA{)/A/"{M( I NN
T}({ IR ALY :'\\;,&g, Cartan {1) L ks {POW\
The dede ot wtee
Nore: Plegeq Ot ASAD Nl
707 /?%({/zrrum ok 17 //%%’%
Requested By (Your contact 2 wd v DAce 91277 Phone No. ( 2 y-ZXiL  br
if any questlons arise): SWAz Mt i Aee WORTOA géeg 895-4738 G
CHAIN OF CUSTODY *
Relinquished By Received By Yr ; Mo, Day] Hr, Min
o ! ﬁ 7 o _
////éi 770%; wt 77 /@ W*;?C/fﬂiy/gz’> ANEENENNER

NN

1]

| ||

* Signatures on this part of the form pertain only to the custody of these samples and not to the cost of analysis.

ECY 050-11 (Rev. 1/89)



Auld MO({BA BHUM
£doD 801440 10 P13ty AdOg 80140 108{014 Adog Aojeioqey 1811 'Avd G11-0¥0 A03
dni : DL o
i K 7 = ; ) : i A
P I s /1 /) / \ PATIR \\ nL‘ \, ; 18plooey
ARy / LA
] N ; s
\; - = V.J . / ; : \‘; ,\ - s G
e U / / o) @ 7, (shedwes
5 B i i o
sjuswiwio) sjees jo ‘qrees un ! UH eg fol oA s :Ag peajecey :Ag peysinbujjey | 7 iy STIFTT 1800 1oeloid
uopipuoD pi0o8Y APOISNY JO UIBLD . Y/ A7
NRAA .,, I ovt/viy AN Cf po
AT SRRV N S| H/ Pl _ic A
[NERRaREaE T EHTE T T T BEA IRRERE
s - T \\\/ ™ 23V «. A \) . S A \Mv} - m\h me \ N w:\ W
~h A i i I~ I~ @ vl C\N. by f \
A ’ TR RN , )
T A e PRPTE |
MANE ! \ ’ IR RS 1y
AR . N A & PRV E
" - el el 4 IRERNUI=E H-tala]y
T Al . , sSCIZEARult / H-1od]e EEEEE:
ML 832553858 - > 239 883522z=23959%:1 2 | ¢ | 2 M BQ | OW | JA
SN =380 9288l 1 SEER —]08ZE53399 583 g ¢ ]2
W p28ageaz3 1 wdgo NVoof 05882 @gayE gl o |31 2
peaossia U7, S §95858808 s | §82¢ (. §9§32555 “%E2 3| 2|6 | X
seoL 033 orE3STETesEs | §853 o883 2233 |d19]¢
2 EXA R ~< 3 o @ - Q
eiqeian000y o X & 22 8 22z T 2 %S o 8 | o | ®| H3GWNN | NOWLVOIJIINIAl | 3IWIL 3Lva
o) © &8 RN - g8 g o z 3 31dWVYS NOILVLS
£ @ 3 < 53 & é @ avl Q134
1817 oj158ds ~ a
STV.LIN "weyD oebio NV 4Bojoig Ansjweyg |ejeuen ONIIdWVS
i 7T aweN/108foid

o T abey

w&n/\*db\\ oD \ N\W\G - 9y l\w\go%wg

- 1]~ SejON snopiezeH/oixol ejqissod [ | zﬂv\iw

It ssey [

Apojsnppueweaiojuy g

T [FRE

a34IiN0D34 SISATVNY 2 V1vd 3 T1dNVS

o, - D - apon) weiboid

8po) j08foid




APPENDIX B

SAMPLE ANALYSIS/QUALITY ASSURANCE



Appendix B1: List of Target Metal and Organic Compounds and Associated Detection

Limits for Cascade Pole Stormwater Investigation.

Bromoform
2-Hexanone
4-Methyl-2-Pentanone

Detection Detection
Compound Limit  Compound Limit
Metals (ug/i) Volatiles—-cont.
Arsenic 1.0 1,1,2,2-Tetrachloroethane 1
Chromium 0.2 1,1,1,2-Tetrachloroethane 1
Copper 2.0 Toluene 1
Zinc 5.0 Chlorobenzene 1
Ethylbenzene 1
Volatiles (ug/l) Ethenylbenzene 1
Chloromethane 1 Bromobenzene 1
Dichlorodifluoromethane 1 1,2,3~Trichloropropane 1
Bromomethane 1 2-Chlorotoluene 1
Vinyl Chloride 1 4-Chlorotoluene 1
Chloroethane 1 Total Xylenes 1
Trichlorofluoromethane 1 1,2,4-Trimethylbenzene 1
Methylene Chloride 1 Tert-Butylbenzene 1
Acetone 1 1,3,5-Trimethbenzene 1
Carbon Disuifide 1 Sec-Butylbenzene 1
1,1-Dichloroethene 1 p-Isopropyitoluene 1
1,1-Dichloroethane 1 Butylbenzene 1
Trans-1,2-Dichloroethene 1 DBCP 1
Cis~1,2-Dichloroethene 1 1,2,3-Trichlorobenzene 1
2,2-Dichloropropane 1 Isopropylbenzene 1
Bromochloromethane 1 Propylbenzene 1
Chloroform 1 1,3-Dichlorobenzene 1
1,2-Dichloroethane 1 1,4-Dichlorobenzene 1
2-Butanone 1 1,2-Dichlorobenzene 1
1,1,1-Trichloroethane 1 1,2,4-Trichlorobenzene 1
Carbon Tetrachloride 1 Naphthalene 1
1,1-Dichloropropene 1 Hexachlorobutadiene 1
Vinyl Acetate 1
Bromodichloromethane 1 Semivolatiles (ug/l)
1,2-Dichloropropane 1 Phenol 0.2-1.0
Dibromomethane 1 Bis(2-Chloroethyl)ether 0.2-1.0
Trans-1,3-Dichloropropene 1 o~-Chlorophenol 0.2-1.0
Trichloroethene 1 1,3-Dichlorobenzene 0.2-1.0
Dibromochloromethane 1 1,4-Dichlorobenzene 0.2-1.0
1,2-Dibromoethane 1 Benzyl Alcohol 0.2-1.0
1,1,2-Trichloroethane 1 1,2-Dichlorobenzene 0.2-1.0
1,3-Dichioropropane 1 2-Methylphenol 0.2-1.0
Benzene 1 Bis(2-Chloroisopropyl)ether 0.2-1.0
Cis-1,3-Dichloropropene 1 4-Methylphenol 0.2-1.0
1
1
1
1

Tetrachloroethene




Appendix B1: continued.

Detection Detection
Compound Limit  Compound Limit
Semivolatiles—cont. (ug/l) Semivolatiles—-cont.
N-Nitroso-di-n-propylamine 0.2-1.0 3,3'-Dichlorobenzidine 0.2-1.0
Hexachloroethane 0.2-1.0 Benzo(a)anthracene 0.2-1.0
Nitrobenzene 0.2-1.0 Bis(2-ethylhexyl)phthalate 0.4-5.0
Isophorone 0.2-1.0 Chrysene 0.2-1.0
2-Nitrophenol 0.2-1.0 Di-n-octylphthalate 0.2-1.0
2,4-Dimethylphenol 0.2-1.0 Benzo(b)fluoranthene 0.2-1.0
Benzoic Acid 1.0-7.0 Benzo(k)fluoranthene 0.2-1.0
Bis(2-Chloroethoxyl)methane 0.2-1.0 Benzo(a)pyrene 0.2-1.0
2,4-Dichlorophenol 0.2-1.0 Indeno(1,2,3-cd)pyrene 0.2-1.0
1,2,4-Trichlorophenol 0.2-1.0 Dibenzo(a,h)anthracene 0.2-1.0
Naphthalene 0.2-1.0 Benzo(ghi)perylene 0.2-1.0
4-Chloroaniline 0.2-1.0
Hexachlorobutadiene 0.2-1.0 Herbicides (ug/l)
4-Chloro-3-Methylphenol 0.2-1.0 2-4-D 0.9-1.0
2-Methylnaphthalene 0.2-1.0 2,4-DB 0.37-4.2
1-methylnaphthalene 0.2-1.0 2,4,5-T 0.04-0.42
Hexachlorocyclopentadiene 0.4-3.0 2,4,5-TB 0.04-0.42
2,4,6-Trichlorophenol 0.2-1.0 2,4,5-TP 0.04-0.42
2,4,5-Trichlorophenol 1.0-7.0 MCPA 9.0-100
2-Chloronaphthalene 0.2-1.0 MCPP 9.0-100
2-Nitroaniline 1.0-7.0 MCPB 9.0-100
Dimethylphthalate 1.0-7.0 Pentachlorophenol 0.01
Acenaphthyliene 0.2-1.0 2,3,4,5-Tetrachlorophenol 0.015
3-Nitroaniline 1.0-7.0 Dicamba 0.04-0.42
Acenaphthene 0.2-1.0 Bromoxynil 0.04-0.42
2,4-Dinitrophenol 1.0-7.0 loxynil 0.04-0.42
4-Nitrophenol 1.0-4.0 Dinoseb 0.04-0.42
Dibenzofuran 0.2-1.0 Picloram 0.04-0.42
2,4-Dinitrotoluene 0.2-1.0
2,6-Dinitrotoluene 0.2-1.0 Dioxins/Furans (ng/l)
Diethylphthalate 0.2-1.0 2378-TCDD 0.005-0.01
4-Chlorophenyl-phenylether 0.2-1.0  12378-PeCDD 0.01
Fluorene 0.2-1.0  123478-HxCDD 0.008
4-Nitroaniline 1.0-7.0 123678~HxCDD 0.008-0.01
4,6-Dinitro-2-methylphenol 1.0-7.0 123789-HxCDD 0.008-0.01
N-Nitrosodiphenylamine 0.2-1.0 1234678-HpCDD 0.005
4~-Bromophenyl-phenylether 06.2-1.0 OCDD 0.02
Hexachlorobenzene 0.2-1.0 2378-TCDF 0.005-0.008
Pentachiorophenol 4.0 12378-PeCDF 0.008
Phenanthrene 0.2-1.0 23478-PeCDF 0.01
Anthracene 0.2-1.0 123478-HxCDF 0.005
Carbazole 0.2-1.0 123678-HxCDF 0.005
Di~n-Butylphthalate 0.2-1.0  234678-HxCDF 0.008
Fluoranthene 0.2-1.0  123789-HxCDF 0.01
Pyrene 0.2-1.0 1234678-HpCDF 0.01
Retene 0.2-1.0  1234789-HpCDF 0.02
Butylbenziphthalate 0.2-1.0 OCDF 0.1




Appendix B2: Summary of Metals-1 Analysis of Blank Samples for Cascade Pole Investigation (ug/l).

Blank Type Transport Filtration Method

Date 3/90 4/90 3/90 4/90 3/90 4/90
Sample No. 10-8088 17-8100 10-8089 17-8101 - -
Arsenic 1.0u 1.0u 1.0u 1.0u 1.0u 1.0u
Chromium 0.4j 0.2u 0.3j 0.2u 0.2u 0.6j
Copper 2.0u 2.0u 2.0u 2.3 2.0u 2.0u
Zinc 5.0u 5.0u 5.0u 54 5.0u 5.0u

1-Total recoverable metals
j=Estimated concentration

u=Not detected at detection limit shown

Appendix B3: Summary of Organics Analysis of Blank Samples for Cascade Pole Investigation (ug/l).

Blank Type Transport Method

Date 3/90 4/90 3/90 4/90
Sample No. 10-8088 17-8100 - -
Volatiles

Methylene Chloride - 1.0u - 2
Acetone - 1.0u - 2
1,2,3~trichlorobenzene - 1.0u - 0.2j
Naphthalene - 2 - 0.6j
Tentative 1D Volatiles

1-bromo-3-fluorobenzene ND - 69j
3-chloro-1-propenylbenzene - ND - 0.4j
1,2 dimethylnaphthalene - 2.6jn - ND
1,8 dimethylnaphthalene - 2.4jn - ND
1-methylene-1H-indene - ND - 0.8j
1-ethylidene-1H-indene - 0.8jn - ND
Nonanal - ND - 2.4jn
Decanal - ND - 4.9jn
Semivolatiles

Phenol 0.8u 0.2u 0.07j 0.3j
Naphthalene 0.8u 0.01j 0.007j 1.0u
N-nitrosodiphenylamine 0.8u 0.2u 0.1j 0.9j
Diethylphthalate 0.8u 0.2u 0.01j 0.07j
Di-n-butylphthalate 0.8u 0.2u 0.05j 0.2
Di-n-octylphthalate 0.8u 0.2u 0.2j 1.0u
Bis (2EH) phthalate 0.8u 0.2u 0.2j 0.4j
Tentative ID Semivolatiles

2,6 bis (1,1 dimethyl) phenol ND ND ND 1.6jn
1-fluoro-2-methoxy benzene ND ND ND 0.5jn
2-cyclohexen-1-ol ND ND ND 1.0jn
2-cyclohexen-1-one ND ND ND 1.4jn
Hexadecanoic acid ND ND ND 0.4jn
Bis (2-ethyl) hexadecanoic acid ND ND ND 0.5jn
Herbicides

Pentachlorophenol 0.04u 0.01u 0.2u 0.01u
2,3,4,5-Tetrachlorophenol 0.04u 0.02u 0.2u 0.02u

-=Not analyzed

u=Not detected at detection limit shown

ND=Not detected

j=Estimated concentration

n=Presumptive evidence of material
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Appendix B5: Case Narratives/Quality Assurance Reviews of Organics Data
for Cascade Pole Stormwater Investigation.

Report No. 1 = Organics data for March 9, 1990, collection
Report No. 2 = Dioxin/Furan data for March 9, 1990, collection

Report No. 3 = Organics data for April 25, 1990, collection



Report No. 1- Organics for March 9, 1990 collection

MANCHESTER ENVIRONMENTAL LABORATORY

7411 Beach Drive SE , Port Orchard Washington 98366
CASE NARRATIVE
May 24, 1990
Subject:  Cascade Pole - Stormwater 1
Samples: 90 - 108080, -108082, -108084, -108088, -108090
Case No. DOE-407R

By: Dickey D. Huntamer @;7
Chemist - Organics Unit

SEMIVOLATILE ORGANICS
ANALYTICAL METHODS:
Semivolatile water samples were extracted with methylene chloride using the Manchester modification
of the EPA CLP procedure with capillary GC/MS analysis of the sample extracts. All CLP QA/QC

procedures were performed on the samples. Low detection limits were achieved by extracting
approximately three liters of sample and concentrating the final extract to 0.5 mL for analysis.

HOLDING TIMES:

All sample extraction and analysis holding times were met. Samples were extracted within the seven
day holding time and extracts were analyzed within the 40 day extract holding time.

SAMPLE HOLDING TIMES

Sample Collect Received Extract Analysis Holding Times

Date Date Date Date Extr. Anal.
108080 3/9 3/12 3/15 4/3 6 19
108082 3/9 3/12 3/15 4/3 6 19
108084 3/9 3/12 3/15 4/4 6 20
108088 3/9 3/12 3/15 4/4 6 20
108090 3/9 312 3/15 4/4 6 20
108082Y 3/9 3/12 3/15 4/4 6 20
1080827 3/9 3/12 3/15 4/4 6 20
BLANKS:

No significant blank contamination was detected.
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SURROGATES:

All surrogate spike recoveries were within normal limits for CLP water recoveries except for
2-Fluorophenol in the matrix spike duplicate (108082Z) where the recovery exceeded the CLP
limit of 100% by only one percent.

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spikes compounds were added at one-fifth the normal spiking concentration of 50 ug to more
closely approximate the low detection limits requested. No significant problems were encountered with
recovering the matrix spike compounds at this level (3-5 ug/L). Although no matrix spike recovery
limits have been established at this low level, spike recoveries were generally within the normal CLP
recovery range found at higher matrix spike levels.

SPECIAL ANALYTICAL PROBLEMS:

No analytical problems were encountered in the analysis. The low detection limits were achieved by
extracting 2.5 to 3 liters of sample and concentrating the extract to 0.5 mL prior to analysis. One
unusual item was the presence of anthracene without the corresponding detection of phenanthrene. It
will be interesting to see if the results of the second sampling follow this pattern.

The relatively high levels of Pentachlorophenol (PCP) in some of the samples permitted confirmation
of its presence in the GC/ECD analysis by GC/MS. The semivolatile analysis report reflects the

confirmation of the Herbicide analysis by reporting PCP with the "M" qualifier. The "M" qualifier
means PCP was detected and confirmed but was not quantified using GC/MS.

VOLATILE ORGANICS

Volatile Organic Analysis (VOA) was cancelled on this sample set by the Project Officer when sample
holding times could not be met. Resampling for VOA was scheduled for the second sampling event.

HERBICIDES
ANALYTICAL METHODS:

Extraction and analysis was accomplished following Manchester Lab modified EPA Method 615 for
Herbicides and Pentachlorophenol (PCP), Tetrachlorophenol and Trichlorophenol.

BLANKS:

No significant blank contamination was found.
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SURROGATES:
No surrogate recovery limits have been established for this method. Surrogate recoveries for this

sample set ranged from 77 to 93 % for 2,4,6-Tribromophenol. The matrix spike 108082W had no
surrogate recovery since the surrogate compound was not added to the sample.

HOLDING TIMES:

All sample extraction and analysis holding times were met. Samples were extracted within the
seven day holding time and extracts were analyzed within the 40 day extract holding time.

SAMPLE HOLDING TIMES

Sample Collect Received Extract Analysis Holding Times

Date Date Date Date Extr, Anal.
108080 3/9 3/12 3/15 3/30 6 15
108082 3/9 3/12 3/15 3730 6 15
108084 3/9 3/12 3/15 3/30 6 15
108088 3/9 3/12 3/15 3/30 6 15
108090 3/9 3/12 3/15 3/30 6 15
108082W 3/9 3/12 3/15 4/4 6 20
108082X 3/9 3/12 3/15 4/4 6 20

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

The matrix spike solution was inadvertently left out of 108082W. Although the matnx spike duplicate
was spiked only three out of the five spike compounds were distinguishable from the native materials.
The other two compounds, Pentachlorophenol (PCP) and Dicamba had matrix interferences and no
recoveries were reported. This failure to distinguish spiked PCP from native PCP is not surprising
since the sample contained approximately 40 ug/L of native PCP and only .05 ug spiked PCP.

SPECIAL ANALYTICAL PROBLEMS:

No significant analytical problems were encountered other than the high PCP concentrations found in
some of the samples. Samples 108082, 108084 and 108090 with 40.1, 48.7 and 36.0 ug/L PCP
respectively were significantly higher in PCP than expected and in fact the concentrations were high
enough to be confirmed by GC/MS. The unfortunate choice of sample 108082, which contained 40.1
ug/L PCP, as the matrix spike resulted in failure to obtain meaningful PCP recovery data for that
matrix spike.
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DATA QUALIFIER CODES:

NAR

M -

The material was analyzed for, but was not detected. The associated
numerical value is the sample quantitation limit.

The associated numerical value is an estimated quantity.

The data are unusable (compound may or may not be present). Resampling
and reanalysis is necessary for verification.

No Analytical Result.

The compound was detected and confirmed but was not quantitated.



Report No. 2- Dioxin/Furan data for March 9, 1990 collection

A

ALTA

August 16, 1990

Stuart Magoon

Washington State Department of Ecology
P.O. Box 307

Manchester, WA 98353

Dear Mr. Magoon,

This is the final report on the review of data for your Cascade Pole project. Five water
samples were sent to Triangle Laboratories, Inc. (TLI) for analysis of Cl,-Cl, dioxins and
furans plus confirmation of 2,3,7,8-TCDF using EPA Method 8290. Acceptable results were
reported for three of the samples (10-1080, 10-8082, 10-8090). Sample 10-1088 was re-
extracted because of excessive losses of the 13C labeled internal standards. Sample 10-1084
was apparently re-extracted because of high recoveries of the internal standards and high
detection limits.

On August 1, 1990 the raw data packet was received at Alta Analytical Laboratory. The
following items were missing from the data packet:

1. Raw data was not provided for the original analysis of 10-1084 and 10-1088.

2. Initial calibration data, continuing calibration data, GC column performance data,
window defining mixes, and resolution documentation was not provided for the re-
extracted samples. Presumably this was because the data was not usable due to
blank and sample contamination.

3. Sample data sheets indicate that the ICAL date was 4/9/90. No ICAL data was
received for 4/9/90. The actual ICAL file used was 4/8/90. This data was provided.

For the data that was received special notice should be given to the following items:

1. Method blank for 10-1080, 10-1082 and 10-1090. Recoveries of all the internal
standards were <40%. The signal to noise ratio was >10:1 on all the internal
standards. While EPA Method 8290 does not specifically require re-extraction of
samples associated with a method blank that has low internal standard recoveries this
may be an indication of analytical difficulties.

2. Sample 10-1080. The recoveries of 13C-2,3,7,8-TCDD, 13C-2,3,7,8-TCDF and
OCDD were <20%. The signal to noise ratio was >10:1. The isotopic abundance

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Pkwy., Suite 2
El Dorado Hills, CA. 95630
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ratio for 13C-1,2,3,4,6,7,8-HpCDF was outside of the acceptable range. Section
9.1.4.4 of 8290 states that corrective action should be taken if isotope abundance
ratios for the 13C labeled internal standards are out of the acceptable range. It is
unclear from the data provided what, if any, corrective action was taken. The results
reported for the hepta-furans should be considered estimates.

3. Sample 10-1082. Recoveries of all 13C labeled internal standards was less than
40%. 13C-TCDD, 13C-TCDF, 13C-PeCDF, 13C-PeCDD, and OCDD were 10% or
less. The signal to noise ratio was >10:1 on each of these internal standards. The
isotopic abundance ratios for 13C-HxCDF and 13C-HpCDF are outside of the
acceptable range. It is unclear from the data provided if any corrective action was
taken. The results for the hexa-furans and hepta-furans should be considered
extimates only.

4. Sample 10-1090. Recoveries of 13C-TCDD, 13C-TCDF, 13C-PeCDD, 13C-
PeCDF, 13C-HpCDD and 13C-OCDD are less than 40%. The signal to noise was
>10:1. These results are acceptable as reported.

5. Sample 10-1088. According to the TLI narrative the original sample had little or
no recovery of the 13C internal standards and was re-extracted. The method blank
associated with the sample showed very high levels of 2,3,7,8-TCDD and detectable
levels of other dioxins and furans. The results provided for this sample should be
considered highly unreliable. Since TLI used all of the sample in the extraction and
subsequent re-extraction no reliable data can be provided for this sample. This area
should be re-sampled if possible.

6. Sample 10-1084. It appears that this sample was re-extracted because the original
sample had high recoveries of the internal standards and high detection limits. The
method blank associated with the re-extraction had background levels of 2,3,7,8-
TCDD and OCDD. The same level of 2,3,7,8-TCDD was present in the sample. If
the re-extraction data was written up properly, and 2,3,7,8-TCDD given a EMPC of
.030 ppt, this sample could be a reasonable duplicate of sample 10-8090. However,
because of the blank contamination this data should be considered highly unreliable.

Low internal standard recoveries associated with the blank and samples 10-1080, 10-1082,
and 10-1090 occurred in the sample cleanups rather than the extraction. Since the re-
extraction of samples 10-1084 and 10-1088 did not have low recoveries it can be concluded
that the problem was not associated with the matrix. Since there is no reliable data for the
duplicate sample, no conclusions can be made regarding the precision of the data.

The following items were evaluated and found to be within the scope of the QA/QC
requirements of Method 8290 for samples 10-1080, 10-1082, and 10-1090:

L. The initial calibration of both instruments met all the requirements including:
resolution, column performance checks, isotopic abundance ratios, signal-to-noise
ratios, and the %RSD was less than 20%.
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2. The continuing calibrations were within the lLimits set by Method 829(? LA
Documentation of resolution was present and within the limits, CPSMs showed
adequate separation of the 2,3,7,8-isomer from the others, RRFs were within 20%

of the initial calibration and isotopic abundance ratios were within the limits.

3. With the exception listed above the method blanks met the requirements of EPA
Method 8290.

4. With the exceptions listed above the isotopic abundance ratios and signal-to-noise
ratio criteria were correct for all the samples and standards.

Thank you for the opportunity to work with Washington State Department of Ecology. If
you have dioxin analysis projects in the future I would appreciate the chance to bid on them.
I'am also enclosing all of the raw data I received from Triangle for this project. If there are

any further questions regarding this report, please do not hesitate to contact me at (916)-
933-1640.

Sincerely,

W
William . Luksembur

Director of HRMS




Report No. 3- Organics for April 25, 1990 collection
MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive SE, Port Orchard Washington 98366
CASE NARRATIVE
August 9, 1990
Subject:  Cascade Pole - Stormwater 11
Samples: 90 - 178091, -178093, - 178095, -178097 and -178100.

Case No. DOE-407R

!7 )
By: Dickey D. Huntamer @

Chemist - Organics Unit
SEMIVOLATILE ORGANICS

ANALYTICAL METHODS: m
Semivolatile water samples were extracted with methylene chloride using the Manchester modification
of the EPA CLP procedure with capillary GC/MS analysis of the sample extracts. All CLP QA/QC
procedures were performed on the samples. Low detection limits were achieved by extracting
approximately three liters of sample and concentrating the final extract to 0.5 mL for analysis.
HOLDING TIMES:
All sample extraction and analysis holding times were met. Samples were extracted within the seven

day holding time and extracts were analyzed within the 40 day extract holding time.

SAMPLE HOLDING TIMES

Sample Collect Received Extract Analysis Holding Times

‘ Date Date Date Date Extr. _ Anal.
178091 4/25 4/26 4/30 5/23 5 23
178093 4/25 4/26 4/30 5/24 5 24
178095 4/25 4/26 4/30 5/24 5 24
178097 4/25 4/26 4/30 5724 5 24
178100 4/25 4/26 4/30 5/24 5 24
178093Y 4/25 4/26 4/30 5724 5 24
178093Z 4/25 4/26 4/30 5/24 5 24
BLANKS:

No significant blank contamination was detected.
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SURROGATES:

All surrogate spike recoveries were within normal limits for CLP water recoveries except for
ds-Phenol in the dilution of sample 178093D where the surrogate was not detected. The remaining

surrogates were within CLP limits.
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spikes compounds were added at one-fifth the normal spiking concentration of 50 ug to more
closely approximate the low detection limits requested. No significant problems were encountered with
recovering the matrix spike compounds at this level (3-5 ug/L). Although no matrix spike recovery
limits have been established at this low level, spike recoveries were generally within the normal CLP
recovery range found at higher matrix spike levels.

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Relative Percent Difference (RPD) for
Benzo(b)fluoranthene at 41% exceeded the CLP limit. The RPDs for the remaining Polynuclear
Aromatic Hydrocarbons (PAH) were within CLP guidelines.

SPECIAL ANALYTICAL PROBLEMS:

No analytical problems were encountered in the analysis. In the previous analysis one unusual item
was the presence of anthracene without the corresponding detection of phenanthrene as is typically
seen in environmental samples. This pattern repeated itself on the second sample set. Only
anthracene was detected, except for sample 178091 in which 0.02J ug/L phenanthrene was detected but
it was still less than the anthracene (0.08J ug/L).

The relatively high levels of Pentachlorophenol (PCP) in some of the samples permitted confirmation
of its presence in the GC/ECD analysis by GC/MS. The semivolatile analysis report reflects the
confirmation of the Herbicide analysis by reporting PCP with the "M" qualifier. The "M" qualifier
means PCP was detected and confirmed but was not quantified using GC/MS.

VOLATILE ORGANICS

ANALYTICAL METHODS:

Volatile organic compounds were analyzed using Manchester modification of the EPA CLP purge-
trap procedure with capillary GC/MS analysis. Normal CLP QA/QC procedures were performed on
the samples.

BLANKS:

Low levels of the common laboratory solvents Acetone and methylene chloride were detected in the
laboratory blanks BW0117 and BWO0117D. In addition 1,2,3 -Trichlorobenzene and Naphthalene were
also detected. The EPA 5 times rule was applied to all target compounds which were found in the
blank. Compounds that were found in the sample and in the blank were considered real and not the
result of contamination if the levels in the sample are greater than or equal to five times the amount of
compounds in the associated method blank.
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SURROGATES:

Surrogate recoveries were within CLP limits for all of the samples except for d g-Toluene in sample

178091 which was 4% below the CLP limit. The two matrix spikes had low surrogate recoveries for
three out of the four surrogate compounds. Only BFB was within limits, the others ranged from 3 to
13 percent below the CLP limits. No surrogates were added to the duplicate blank BWO0117D and
consequently no surrogate recoveries are reported.

HOLDING TIMES:

All samples were analyzed within the recommended 14 day holding time for water samples.

SAMPLE HOLDING TIMES
Sample Collect Received Analysis Holding Times
Date Date Date Anal.
178091 4/25 4/26 4/27 2
178093 4/25 4/26 4/27 2
178095 4/25 4/26 4/27 2
178097 4/25 4/26 4/27 2
178100 4/25 4/26 4/27 2
178091Y 4/25 4/26 51 6
178091Z 4/25 4/26 51 6

SPECIAL ANALYTICAL PROBLEMS:

High levels of Naphthalene were detected in 178093 and 178097, 83 and 78 ug/L respectively. The
Naphthalene was not detected in the corresponding semivolatile analysis at a quantitation limit of
0.2U ug/L. A review of the data indicated that a small amount of Naphthalene was present in sample
178093 but it was not reported since it was below 0.2 ug/L. The VOA GC/MS data was also reviewed
and the results are summarized in the attached memo from Greg Perez, "Cascade Pole Stormwater
Project”. The available data indicates that the VOA samples may have been contaminated prior to
arrival at the laboratory and that the Naphthalene is not native to the sample. This is supported by the
1H-Indene compounds detected as Tentatively Identified Compounds (TIC) in the semivolatile and
VOA analysis which had essentially the same concentration in both fractions and the fact that the
second duplicate VOA vial, 178093, when reanalyzed one month after the original analysis showed no
naphthalene, whereas the second vial for 178095 had 71 ug/L Naphthalene. The high levels of
Naphthalene also do not match the much lower levels of the other PAHs found in the sample which
also corresponds to the first sampling event.

HERBICIDES
ANALYTICAL METHODS:

Extraction and analysis was accomplished following Manchester Lab modified EPA Method 615 for
Herbicides and Pentachlorophenol (PCP), Tetrachlorophenol and Trichlorophenol.
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BLANKS:

No significant blank contamination was found.

SURROGATES:
No surrogate recovery limits have been established for this method. Surrogate recoveries for this

sample set ranged from 68% to 87% for 2,4,6-Tribromophenol. The surrogate in sample178093 was
diluted out due to the high levels of PCP and Tetrachlorophenol.

HOLDING TIMES:

All sample extraction and analysis holding times were met. Samples were extracted within the
seven day holding time and extracts were analyzed within the 40 day extract holding time.

SAMPLE HOLDING TIMES

Sample Collect Received Extract Analysis Holding Times

Date Date Date Date Extr. Anal.
178091 4/25 4/26 5/1 6/8 5 39
178093 4/25 4/26 5/1 6/8 5 39
178095 4/25 4/26 5/1 6/8 5 39
178097 4/25 4/26 5/1 6/8 5 39
178100 4/25 4/26 51 6/8 5 39
178093Y 4/25 4/26 5/1 6/8 5 39
178093Z 4/25 4/26 5/ 6/8 5 39

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

The low level PCP matrix spike was indistinguishable from the native PCP in sample 178093 due to the
high native levels of PCP. Consequently matrix spike recoveries could not be determined. This failure
to distinguish spiked PCP from native PCP is not surprising since the sample contained over 100 times
more native PCP than spiked PCP.

SPECIAL ANALYTICAL PROBLEMS:

No significant analytical problems were encountered other than the high PCP concentrations found in
some of the samples which reflects the results of the first analysis. Samples 178093, 178095 and 178097
with 12.0, 52.1 and 55.5 ug/L PCP respectively were high enough in PCP that they were confirmed
by GC/MS. The unfortunate choice of sample 178093, which contained 12.0 ug/L PCP, as the matrix
spike resulted in failure to obtain meaningful PCP recovery and precision data.



Page S

Cascade Pole 11
DATA QUALIFIER CODES:
U The material was analyzed for, but was not detected. The associated

numerical value is the sample quantitation limit.
The associated numerical value is an estimated quantity.

The data are unusable (compound may or may not be present). Resampling
and reanalysis is necessary for verification.

No Analytical Result.

The compound was detected and confirmed but was not quantitated.



STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Post Office Box 307 e AManchester. Washington 983534)346 e (206} 895-4740

August 2, 1990

TO: Dick Huntamer
FROM: Greg Perez
SUBJECT: Cascade Pole Stormwater Project:

Sample Numbers 90178091, 90178093, 90178095, 90178097
90178100

These five samples were analyzed for volatiles and semi-volatiles. A
discrepancy has been noted between the two fractions. Naphthalene was
verified in the volatile fraction of samples 095 and 097. It was not
found in the semivolatile fraction of these two samples.

This is remarkable as naphthalene is more appropriately analyzed as a
semivolatile and therefore should have been seen in the BNA fraction.
Laboratory contamination is unlikely for several reasons.

The VOA method blank showed less than 1 ppb naphthalene background.
Sample 095 contained 83 ug/L and 097 contained 78 ug/L. Sample 093,
analyzed just prior to 095 had none and 100 (the transport blank), had
a trace which may be attributed to carryover from the previous samples.

This data was confirmed by the reanalysis of the samples 093 and 095 a
month later. These two samples were reshot in late May, (the original
analysis was in late April) in order to resolve a problem with low level
background contamination in Sample 093. Sample 095 was reshot as a
reference. Naphthalene was confirmed in the second vial of 095 at a
level of 71 ug/L. Sample 093 showed no naphthalene.

Comparing the VOA with the BNA data, Roy Araki and I found tentative
compounds which were identified in both fractions: 1H-indene and 1H-
indene, 2,3,-dihydro. These compounds are similar in structure to
naphthalene, elute just before it and can generally be expected to
behave in a similar fashion. The concentrations found in the two
fractions correlated remarkably closely.



Dick Huntamer
August 2, 1990
Page 2

The BNA analysis uses dlO-naphthalene as a surrogate. Recoveries for
this were normal. If naphthalene losses had occurred, it would be
expected that this surrogate would have displayed low recoveries.

It is hard to believe in the face of these facts that the naphthalene is
native to the sample. If it was it should have shown up in the BNA

fraction.

I have no explanation for this occurrence, but I am certain it is not
due to an analytical error. The April analysis if backed up by the
second analysis in May.

GP:mb

cc: Bill Kammin



APPENDIX C

TENTATIVELY IDENTIFIED COMPOUNDS
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